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(54) Abstract Title 
Casing Packer 

(57) The invention is directed to an inflatable or external casing packer (ECP) for use in cased wellbores. A 
hybrid inflatable packing element design in an ECP is presented, having in a single-unit, anchoring and sealing 
sections for application in cased wellbores using a phase change inflation medium such as cement or epoxy or 
the like. 

The inflatable elements comprise a sealing section 40 that uses a noncontinuously reinforced 
elastomeric element 41 with anti-extrusion ribs 41 at its ends. When filled with the inflation medium, a 
frictional, radial force sealingly engages the elastomeric element with casing wall. An anchoring section 42 is 
also provided that uses a continuously ribbed elastomeric bladder element 52. The steel ribs 62 on the surface 
of the elastomeric element engage in metal-to-metal contact with the casing wall as the inflation medium 
exerts a frictional, radial force. Any trapped wellbore fluid between the sections escapes via the pathway 
between the ribs. A method for use of the hybrid ECP is also disclosed. 




FIG. 2 



O 

DO 

ro 

GO 



At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 

This print takes account of replacement documents submitted after the date of filing to enable the application to comply 
with the format requirements of the Patents Rules 1995 
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(PRIOR ART) 

FIG. 1A 



(PRIOR ART) 

FIG. 1B 
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METHOD AND APPARATUS FOR HYBRID ELEMENT 
CASING PACKER FOR CASED-HOLE APPLICATIONS 

FIFTH OF THE TNVENTIQN 

The field of this invention relates generally to an inflatable packer for use in 
weHbores, and specifically to an inflatable packer which has a hybrid elastomeric 
element design providing sealing capability and anchoring support for use in cased- 
hole applications. More particularly, but not by way of limitation, this invention 
relates to an inflatable packer where the sealing element acts independently of the 
anchoring element 



iiu'jacmtjc 



B ACyOBOTTNT? QF 1 

The production for oil and gas reserves has taken the industry to remote sites 
including inland and offshore locations. In addition, hydrocarbon production in 
remote locations has become the "norm." For example, production in deviated and 
20 multi-lateral wellbares is now very common. As a result, new and unique problems, 
particularly, in the completion phases have arisen. Historically, the cost for 
developing and maintaining hydrocarbon production has been very high in remote 
locations. And as production continues in these remote areas, costs have also escalated 
because of the unique problems encountered in producing oil and gas in difficult-to- 
25 reach locations and/or producing hydrocarbon through numerous zones. As a result 
production techniques in these remote areas require creative solutions to unique 
problems not encountered in conventional wellbores. . 

As one skilled in the industry may understand, hydrocarbon production rates 
directly affect the profitability of a wellbore. During the productive life of these 
30 wells, the well must be maintained so that hydrocarbon production and retrieval is 
performed in the most efficient manner and at a maximum capacity. Well operators 
desire ttt^™"™ recovery from productive zones, and in order to maximize produc- 
tion, proper testing, completion and control of the well is required. 
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5 la wellbore construction, four factors are a part of every wdlbore design 

phase: (1) the completion method most suitable for a particular well, (2) me fluid flow 
paths needed, (3) the completion system chosen to bring the fluids to the wellhead, 
and (4) the completion cost versus the production potential. The completion method 
chosen is an important element, and tins invention relates to proper zone isolation and 
10 me most effective and efficient means to do so. More particularly, it concerns zone 
isolation in cased wcllbores. As one in the industry might expect today, multi-lateral 
wellbores require cased wellbores for efficient drainage through multiple zones and/or 
reservoirs. In addition, many operations conventionally performed at the surface are 
now performed downhole. As a result, cased-holc operations have become a necessity 
IS for many wellbore completions. 

Thus, different tools arc needed for each of two methods of completion: (1) 
open-hole completion and (2) cased or perforated completions. In an open-hole or a 
barefoot wellbore completion, a relatively large internal diameter is encountered and 
die open-hole shape is invariably skewed. The open-hole is irregular (not perfectly 
20 cylindrical) since the hole is drilled in the earthen formation. Therefore, foe external 
casing packer became an ideally suited tool to isolate zones during production or 
cementing operations because of its large inflation and sealing capacity. In such 
completion methods, the external casing packer is part of the casing string and forms a 
seal and an anchor against the open-hole wall when an elastomeric element in the 
25 inflatable tool is inflated. The anchor in foe open-hole is formed when the packer's 
elastomeric element is inflated and contours to foe shape of the open-hole, preventing 
axial movement in foe wellbore. The exceptional expansion and sealing capabilities 
of foe flexible elastomeric elements allow these tools to handle conditions that would 
be impossible for conventional packing tools. When inflated, foe packing clement 
30 conforms to virtually any irregularity in open-hole completed wellbores. While no 
packing element can tolerate all conditions, foe inflatable packing elements have been 
found to be very tolerant for open-hole completions. 

On foe other hand, in cased-holc wellbores, a different set of criteria and 
problems for completing and workover of a wellbore are encountered. One recent 
35 problem mat has been encountered is to isolate a particular zone that is located below 
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5 completion equipm«mtalr^^ 

difficult to isolate since only Bnrited access or forough-pass in existing wellbore 
equipment is available to Ihe zone below. ConventionaEy, such completion 
equipment has provick^^ Umh 
wellbores mere is, therefore, a need for zone isolation packers mat may be instaned 
10 below any existing equipment ft is clear that omVention^ 

be used in such wellboies since much of it comprises larger diameter equipment 
Such equipment, therefore, cannot pass mroiigh the restricted ava^ 

In addition, conventional fhm-tiamg and pmductm 
oologies are also madequate in these applications since they do not and cannot 
15 provide sufficient sealing capability in larger diaineter <^ sizes when usmg an 
inflation medium mat operates under a phase change condKion. Examples of a phase 
change medium include cement or epoxy. Phase change of an inflation medium 
occurs after the inflation niedimn sets/ An inflation m 

permanent phase. For example, a phase change occurs when cement or epoxy 
20 hardens. However, subsequent to such h^ 
mat die cement or epoxy shrinks slightly. 

In these restricted access weubores, wmveiuional production mjectionpac^ 
and thru-tubing technology using phase change inflation media cannot be inflated to 
reach the outer diameter (OD) of the cased wellborn (me waftO to eflfestively seal a 
25 zone for reasons that wffl be discussed hereinafter. Urns, a new zone isolation tool is 
greafly needed to isolate certain zones in the casedweflbore. 

One concept is to use conventional external casing packer technology, now 
used in larger diameter open-hole conmletions, to anch^ 
zone, especially since they have a relatively sniaU >ss-thim^^ 
capable of passing through the restricted access of existing eqmpment Examples of 
these conventional packer technology include Reduction injection packers" and 
"thru-tubing packers." However, even with improving elastomer technology, these 
conventional packers have proven to 
inflation in a cased wellbore with a phase chaugemedmm. 
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5 In order to understand why this is so, it is first necessary to review the design 

of these (inflatable) packers. Inflatable packers have long utilized a design incorpo- 
rating the use of various elastomeric dements in combination with metal slats ox ribs 
as inflatable elements. Such inflatable tools comprise an elastomeric sleeve element 
mounted in surrounding relationship to a tubular body portion. To protect the 

10 elastomeric sleeve element, a plurality of resilient slats or ribs are peripherally bonded 
to the elastomeric sleeve element. The medial portion of the elastomeric sleeve is 
farther surrounded, and may be bonded, by an outer annular elastomeric sleeve 
element or "cover" of substantial thickness. These prior art external casing packers 
thus use a "full cover" design. Upper and tower assemblies securely and sealingry 

15 couple me ends of the packing element sleeves to the central tubular body. A 
pressurized phase change inflation medium is communicated to the tubular body and 
then through radial passages thereon to the interior of the elastomeric sleeve clement 
to inflate the packing dements, providing a sealing radial engagement with the 
wdlbore watt. 

20 A conventional external casing packer (with or without a phase change 

medium) is ineffective in cased-wettbore applications because the contour of the 
easing is suffidcntly cylindrical, thus prcventing a proper anchoring rdattonship 
between the external casing packer and the casing watt. One reason a proper anchor 
does not result is because the coeffident of friction between the elastomeric element 

25 and the sted casing in a wetted media environment is very low. Thus, the diffcraiual 
pressure in the wettbore between locations above and below the packer forces its 
movement. 

In addition, the conventional external casing packer is designed to provide 
only anti-extrusion benefits. For example, the ribs are located only on the secured 

30 ends (securing assemblies) of the dastomeric element and thus provide only limited 
anchoring benefits. As such, the elastomeric element has a tendency to "roll over" or 
overlap the secured end when a sufficient axial force is applied to the ribs. On the 
other hand, if a modification is made and the elastomeric element is fully ribbed, 
another disadvantage arises, m the latter case, a full length rib elastornerto element, in 

35 combination with the elastomeric clement, is a much larger OD packer. Therefore, a 
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5 new design requires a thinner cover to overcame the limited 
existing downhole equipment 

However, when a thinner cover is introduced in the new design, another signif- 
icant problem arises when a phase change mflation medium is used to inflate the 
inflatable packer in the cased wellbore. This new problem arises when the inflation 
10 medium changes phases (cures and contracts) and mere is a resulting loss of radial 
force available against the casing walL It is understood by one skilled in the art mat a 
relatively thicker elastomeric element normally makes up this differential in radial 
force. However, when a thinner element is v^fbekm'iaamkmiuyvitU 
compensated or "made up." Thus, the amount of compensation an elastomeric 
15 element can "rniu^up" ^ Sb^ 4ffins^, energy 

storage capacity of the elastomeric element available for sealing engagement is a 
function of its thickness. Urns, as a relatively thicker elastomeric element is used, a 
relatively larger energy storage potential exists. This larger stored energy potential is 
available to act against the cased-wellbore wall in sealing engagement, compensating 
20 any shrinkage muWiiiflati^ 

mick elastomeric demem is required to Thus,there 
is a need for a new zone isolation tool n^ 

Various prior art external casing packer devices have existed, but none provide 
a solution for isolating a zone below existing eanipment that has restricted access in a 
25 cased wellbore environment For example, Mody, et aL, discloses in VS. Patent No. 
5,143,154 an inflatable packing element for an inflatable packer having a specific rib 
coupling design to the tubular mandrel 

Another teaching is mat by Mody in U.S. Patent No. 5,101.908 for an inflat- 
aUepackmg device and am The device discloses upper and lower 

30 elastomeric elements surrounding a tubular mandrel. Again, however, this teaching is 
not directed to the problems encountered herein. 

Another tciichmg is that of HaJbardier in U.S. Patent No. 4.869,325. 
disclosing a method and apparatus for setting, urisetting, and retri 
bridge plug from a subterranean well which may be passed though a small diameter 
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5 tubing. However, again, such a teaching is not directed to the specific problems 
encountered herein. 

Therefore, there is a need for a method and apparatus for an inflatab le tool that 
provides a solution for isolating zones through restricted access completion equipment 
in a cased wellbores that provide both a seal and anchoring features. 

10 

CTTMMAttV OP THE INVENTION 

The present invention is directed to a new and improved wcUborc packing 
device fox use in isolating zones within a subterranean weHbore and to methods for 
applying the packing device in a cased-hole application. The present invention is 
15 directed to a new and improved inflatable or external casing packer (ECP) for use in 
cased wellbores. A hybrid inflatable packing element design in an ECP is presented, 
having in a smgle-unu, anchoring and sealing sections for application in cased 
wellbores using a phase change inflation medium such as cement or epoxy or flic like. 
The present invention overcomes limitations of existing prior art ECP's since these 
20 prior art ECP's are not capable of providing both sealing and anchoring packing 
elements in a single unitized design in size and access restricted wellbores. 

The inflatable elements comprise a sealing section mat uses a noncontinnously 
reinforced elastomeric element with anti-extrusion ribs at its ends. When filled with 
the inflation medium, a fiictional, radial force sealingry engages toe elastomeric 
25 element with casing walL An anchoring section is also provided that uses a 
continuously ribbed elastomeric bladder dement The steel ribs on the surface of me 
elastomeric element engage in metal-to-metal contact with toe casing wall as the 
inflation medium exerts a fiictionaL radial force. Any trapped wdlbore fluid between 
the sections escapes via the pathway between the ribs. A method for use of the hybrid 
30 ECP is also disclosed. Mare specifically, a method for use of toe hybrid inflatable 
packer in a cased-hole environment with a phase change inflation media is presented. 
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5 FFTFF DESCEIEIIQM OF THF. T)R AW1NGS 

Figure 1 A is a cross-sectional and perspective combination view of the prior 
art external casing packer, showing a continuous ribbed style inflatable element 

Figure IB ib a cross-sectional and perspective combination view of the prior 
art external casing packer, showing a noncontmnons style inflatable element 
10 Figure 2 is a cross-sectional view of a hybrid external caring packer of me 

preferred embodiment, showing a scaling inflatable element section and an anchoring 
inflatable element section as it would appear in the run-in mode of operation. 

Figure 3 is a cross-sectional view of a hybrid external casing packer of the 
preferred embodiment, showing a sealing inflatable element section and an anchoring 
15 i nflatab le dement section as it would appear in the inflation mode of operation. 

TreTATT KT) DE ^ fTiTPTrnw OF THE PREFERRED FMBOPIMENT 

The present invention is best described and understood -with reference to the 
context in which it is used and me prior art designs of external casing packers (see 

20 Figures 1A & IB). 

Thru-tubing workover and completion technologies have sig nific an t 
advantages, particularly since they provide isolation in restricted access zones. 
However, some operating and design limitations exist in such technologies. For 
example, thro-tubing technologies are sized smaller and therefore are limited in larger 

25 diameter wellbore applications. In cased wellbores, significant pressure differe ntial s 
exist within the wellbore when flowing wellbore fluids are present and, thus, 
unintended displacement of settable or inflatable tools occurs. Flow in either 
direction usually exists in a wellbore when a producing zone is in hydraulic 
cenmnunication with a consuming zone and such inter-zone "cross-flow" may exist in 

30 a wellbore, irrespective of whether flow is directed to the suiface- 

mflatable wellbore tools are operable in a number of modes, such as die "run- 
in" mode of operation, an "expansion or inflation" mode of operation, and a "setting" 
mode of operation. The inflatable tool is maintained in a run-in condition during 
entry of the tool into the wellbore in a reduced radial dimension so that the tool may 

35 pass through restricted access areas. Once the inflatable tool is passed beyond the 
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5 restricted access area and placed in a desired area, inflation pressure is applied to the 
tool with an inflation medium so as to urge it into a radially outward direction in an 
inflated condition. Such radial expansion, at least in part, obstructs the flow of 
wcllborc fluid within the cased wcllbore. 

The obstruction created by the inflatable tool frequently creates a pressure 

10 differential across the inflatable tooL Most commonly, this occurs when the inflatable 
tool is set above a producing zone. Wellbore fluids, such as oil, gas and water, will 
continue flowing in the wellbore due to a pressure diff erenti al between the formation 
and the wellbcue, as well as pressure differential between zones. Thus, wellbore fluid 
flow may urge the inflatable tool to move, rotate, twist and/or slide, especially in a 

IS wetted environment of a cased wellbore. Hie unintended, and often harmful, 
displacement of the inflatable tool often occurs because currently available prior art 
thru-tubing technologies do not provide adequate anchoring means. Such anchoring 
means are traditionally found in tools having "gripping teeth," as those found in the 
more conventional metal-to-metal packer devices. Thus, for example, coiled tubing- 

20 suspended inflatable tools do not provide sufficient anchoring means to prevent 
displacement and are not often used in such applications. Obviously, the m e chanical 
packers are simply not appropriate for restricted access applications. 

Additionally, if a pressure differential is developed across the inflatable tool, 
the pressure differential may act to disconnect the inflatable tool from the suspension 

25 tool or means. Thus, for example, in a wireline-suspended tool, a large pressure 
differential could snap the wellbore tool loose from the wireline cable. Alternatively, 
a bigh-pressure-sensitive or tension-sensitive disconnect device used in connection 
with coiled tubing or production string operations may easily actuate and disconnect 
the packer device from the coil tubing or production strmg. 

30 With respect to prior art designs, such as open-hole inflatable packer devices, a 

continuous ribbed style external casing packer (ECP) 20 is shown in Figure 1 A and a 
noncontinuous ribbed styled ECP is shown in Figure IB. The continuous ribbed style 
ECP 20 provides a long dynamic hydromechanical seal using an elastomeric clfrnimt 
14 combined with continuous stainless steel ribs 16 to protect flic inflatable elements 

35 12,14 from the tremendous nmilti^™^*"^^ 1 strains existing in nonuniform 
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5 wellborcs. The steel ribs 16 are utilized to provide strength, flexibility and long-torn 
reliability against tear of the inner elastomeric element 12. These inflatable dements 
12,14 are mounted on the mandrel or inflatable tool 10 by securing assemblies 18 on 
each end This ECP 20 is particularly useful for short- or long-length seal 
applications requiring positive seals in high differential, irregular, or elliptical open- 

10 hole wellbores. The continuous ribbed ECP uses various inflation media, including 
water, drilling fluids and/or cement 

The noncontinuous ribbed ECP 30, on the other hand, is used as a supple- 
mental packer to the continuous ribbed ECP 20 during special applications requiring 
longer sealing elements and utilising cement, mud, fluid or epoxy as the inflation 

15 m edium It may include a valve collar 38 that features an enlarged inflation flow 
capacity and a flow control that decreases the erosion of the valve seats 35, seals (not 
shown) and flic inflation passageway 39. The ribs 31 are located only on the secured 
ends 36 of the elastomeric element and thus provide only limited anchoring benefits. 
The ribs 31, as previously stated, provide strength at the end sleeve area 36 and also 

20 where the ribs engage 33 the wellbore wall 11. The nonreinforced center or medial 
portion 32 creates a flexible expansion area which readily conforms to open-hole 
irregularities 12, providing an adequate seaL 

In an open-hole wellbore completion as shown in Figure 1, a relatively large 
diameter is encountered in the wellbore, and the open-hole wall 11 is invariably 

25 skewed or irregular 12 (not perfectly cylindrical) since Ac hole is dialled in the 
earthen formation 13. Therefore, the conventional ECP 20,30, as described above, 
became an ideally suited wdlbore tool to isolate zones in such environments during 
production or workover operations because of the large inflation capacity of its 
inflatable elastomeric element In such open-hole operations, the ECP is part of the 

30 casing string and forms a "sealing" anchor against the open-hole, irregular wall 12L 

The "scaling" anchor in the open-hole wellbore is formed when the packer's 
elastomeric element 14 is inflated and contours to the shape 12 of the open-hole, 
preventing axial movement in the weUbore. Axial movement is prevented because of 
multidimensional forces acting radially against the wellbore wall 11. In addition, 

35 these prior art ECP's use a "full cover" elastomeric element design. A foil cover 
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5 design wraps the full length of the inner elastomeric dement 12, 29 with an outer 
elastomeric element 14,32. In the alternative, the noncontinuous metal ribs 31 (Figure 
IB) are fabricated inside the elastomeric cover 32 and are coupled to the end sleeves 
36 so as to provide reinforcement against extrusion when the element 32 is inflated 
Thus, the exceptional expansion capability of the flexible elastomeric element allows 

10 for use of these ECP tools in conditions that would be otherwise impossible for 
conventional (mechanical) packing tools. 

However, as previously mentioned, these prior art EGP's 2030 are limited in 
application to open-hole operations. In cased-wellbore applications, these prior art 
ECP's 20,30 are inadequate because the contour 55 of the casing 54 is sufficiently 

15 cylindrical The uniform cylindrical shape of the casing wall 54 prevents a proper or 
adequate anchoring relationship between a conventional ECP 20,30 and the casing 
wall 54. 

One reason a proper anchoring relationship, in the conventional EGP's20, 30, 
does not result is because the coefficient of faction between the elastomeric element 

20 14,32 and the steel casing 54 in a wetted media is very low. Thus, the differential 
pressure in the wellbort between locations above and below the packer results in 
movement or displacement of the packer and which normally results in great damage 
to the well, particularly in loss of production and the resulting economic damages. 

.. In addition, the conventional, noncontinuous ribbed style ECP 30 is designed 

25 such that the ribs 31 are only located on die secured ends 36 of the elastomeric 
element 32 and thus provide only limited anchoring and/or anti-extrusion benefits. As 
such, the elastomeric element 32 has a tendency to "roll over" or overlap over the 
secured end 36 near the end sleeves 33 when a sufficient axial force is applied to die 
ribs 30. On the other hand, if a modification is made so that the elastomeric element 

30 32 is fully ribbed, another problem arises. A fiiU length ribbed elastomeric element 
14, as shown in Figure 1 A, becomes a much larger diameter inflatable element 14 and 
therefore requires a thinner elastomeric cover 14 so that the ECP 20 may pass through 
existing equipment (not shown), having only limited or restricted access to the zone 
beyond. 
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5 However, when a thinner elastomcric cover 14 is used, a significant dis- 

advantage results in providing adequate sealing protection. It should be understood 
that the inflatable tool is being applied to cased wellbores, using a phase change 
medium to inflate the element Thus, when the phase change inflation medium cures, 
there is a loss of radial force available against the casing wall as the inflation medium 

10 changes its phase, i.*, the inflation medium contracts or shrinks as it hardens, 
resulting in loss of available radial force or energy against the wellbore wall It is 
clear to one skilled in the art that the clastomeric element normally makes up the 
difference in radial force loss through the resiliency of a relatively thicker elastomcric 
cover, Lc 9 the relatively thick elastomcric cover stores a certain amount of radial force 

15 energy upon the expansion of the inflation medium and releases this stored energy to 
compensate for any phase changes in the inflation medium, such as shrinkage or 
contraction. The amount of energy storage available to compensate for shrinkage 
force loss is clearly a function of the elastomer thickness. In a cased wdlbore, 
therefore, a relatively thick elastomcric cover is necessary to obtain proper sealing 

20 capability. This thicker cover design requirement, however, conflicts with having 
only limited access through the downhole equipment in cased wellbores. Thus, there 
is a need for a new zone isolation inflatable tool that overcomes all of these 
limit ations. 

Referring now to Figures 2 and 3, a new inflatable tool design is disclosed 
25 which overcomes many of the limitations discussed above. In the preferred embodi- 
ment, the new inflatable tool design uses a sectioned element design to provide two of 
the most important requirements in cased-wcUbore applications when using phase 
change inflation media: (1) seating abiU^, and (2) anchoring capability. 

hi the preferred embodiment, the seating feature 40 is provided with a full 
30 cover elastomeric design 45 having a relatively large thickness 41 while the anch or ing 
feature 42 is provided with an exposed full length or continuous ribbed design 62 
providing metal-to-metal contact 63 with the casing wall 54. The full cover 
elastomeric design 45 of the seating element section 40 provides the necessary 
elastomeric thickness 41 to compensate for phase change losses in radial sealing 
35 force. On the other hand, die fell length exposed rib element section 42 provides a 

U 
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S metal-to-metal engagement 63 between the anchoring element 62 and the casing wall 
54 so as to create sufficient anchoring force in the cased wellborc 

Hie two sections 40,42 are separated by end sleeves 44 which couple each 
respective element 40,42 to the tubular body 58 of the inflatable tooL The method for 
coupling each respective element 40,42 is well-known in the art and is disclosed in 

10 U.S. Patent No. 5,143,154 and the specification of said patent is hereby incorporated 
by reference. In addition, the features of the valve apparatus (not shown) for proper 
inflation of the elastomeric elements is well-known m the art See, for example, UJS. 
Patent No. 4,708,208; U.S. Patent No. 4,805,699; and U.S. Patent Application Serial 
No. 138,197, filed on December 28, 1987. All such disclosures are incorporated by 

15 reference. The end sleeves 44 are mechanically coupled to the tubular body 58 by 
conventional techniques such as threaded sleeves (not shown). 

Referring now to Figure 2, one embodiment of the invention, a hybrid 
inflatable tool, is shown in die run-in condition. The sealing section 40 comprises 
elastomeric element 48 supported by noncontiguous anti-extrusion ribs 46. The 

20 sealing section 40 is preferably placed in the direction away from the conveyance 
device (not shown), while die anchoring section 42 is placed near the conveyance 
device. However, this by no means is a limitation to the present invention. 

Opposite ends 45 of the sealing element 48 are coupled 47 to the tubular 
member 58 with end sleeves 44. The anti-extrusion ribs 46 are mechanically coupled 

25 to the end sleeve 44 in accordance with conventional methods that are well-known in 
the art and incorporated by reference herein. The noncontimious, nonreinforced rib 
design of the sealing element 40 provides the necessary thickness 41 to compensate 
for radial force loss from phase change in the inflation medium 56. Yet, die thickness 
41 of the sealing element 48 provided overcomes any access and size restrictions of 

30 existing equipment already located downhole as will become more apparent 
hereinafter. 

The inflatable tool element 48 in the sealing section 40 is not reinforced in the 
medial portion 49 of the elastomeric element 48 and as such does not have ribs 46 
extending end to end. Such a design clearly compensates for having a relatively large 
35 thickness 41 elastomeric element 48 because die ribs 46 are eliminated in the medial 
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p^on49. ^enbs46arco n ly P rovided^thca^45^fhe^ei a ne 0 l48 
is connected to the tubular m andrel 5 8 to support the end load. The medial pot** 
49 is simply made of elastomer, and thus, afhicker41 elastomer may be pKmded. 
However, anchormgisnotpossmlemcase^ * 
open-hole, the anchoring results from the rough noncontinuous surface ofthewellbore 

Anchoring is, however, provided by a separate but related section 42. 

' m the preferred embodiment, the anchoring element section 42 comprises an 
^mbercbladd^thatisin^ 

band 60 to vmifbrmly space me ribs 46 along the peripl^of themaer tobe 52may 
; Padded. TbenT^atexna^ 
me td re larionsbip63wi*^ 

cnupledtoarmgCnot^ Tbe exposed steel 

^may^ranmamgh-pr^ 

^-to-metal friction 63 for a strong anchoring relationship, m certain applications, 

0 suchasshort-ler^packffi^ 

Th^ the hybrid design of the present xuvention presented herein discloses an 

datable tool overcorning traditional cased-wdlbore linritations and restrictions and 
yet having an inflatable unitary element design providing sealing and anchoring 
^visions and which are in pressure «mmuurication relative to each other. Thus the 
« combined design has two elements 40,42 pmvidmg independent functions while 

i^atingr^^ -*"*« — * 42 "* «»<*™ 

while tbe sealing element 40 only junctions as a seal 

to the preferred embodiment, tbe elastomer cornpounds 48,52 included in the 
design for the cover mcludcs materials that have good memory tor returning to the 
30 original size and developed for 

da^m the element surfeeedur^ 

clastomeric elements range from ambient to more than SOOT depending on the type 
of elastomer used. jta^tovMmtocm**^^**^ 
depend on the type of elastomer used. New elastomer technology with large 
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20 



temperature tolerances may just as casiry be mcor^ The temperature 

ranges disclosed herein only represent currently available elastomer technology. 

Each of tic sealing and anchoring elements 40, 42 can be inflated with a phase 
cnaiuieirJlHtionm Hms.with 
today* ■ expanding cement technology, a certain amount of contraction or shrinkage 
occurs in the inflation medium 56 during tire curing or phase change stage. The 
present invention overcomes this hmitation even when using phase change inflation 
medium 56 susceptible to radial force fosses such as cerxieitf whfch s^ 
at cared stage. 

Referring now to Figure 3. one of the embodiments, the present invention is 
du^asanexpanaonorin^^ fa 
me sealing element section 40, the inflatable elastomeric element is in fall expansion, 

exerting a radial force ag 

inflation medium 56 creates a sealing engagement 64 between me elastomeric element 
4g and casing wan 55. As a result, wellbore fluids are prevented from having cross- 
flow, and the area above and below the inflatable tool are isolated form each other. 
The compressive force or factional engagement 64 between the elastomeric element 
48 and the casing wall 55 assures a fluid-tight seaL 

The anti-extrusion ribs 45 in the sealing element section 40 provide protection 
against the elastomeric element 48 rrom rollmg o ver as the element 48 is inflated 
nnder a relatively large pressure force. In addition, toe ribs 45 provide protection 
against the elastomeric element 48 tearing and failing. 
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5 Tta anchoring etoanusccrion 42 of foe prefcnroend*^ 

^ ^ ^ "t^ «M move^^ iwisti^ ^ « ^ <^ W 
displacement Such movement is prevented because a large radial force acting on the 
rib. 62 Horn the inflation mediom 56 push* it into actional engagement <3 veifo foe 

10 «riag«1155- Tt**^M*"^^* t '^* , **~ uA 
dement 62. Snded differently, foe rfos ran ace* foe whole length of the elaaomeDC 
dOTM n. 1 mdareconpWatfoeend.47«»foe«»lsl««r«s44. The rod drov* 44 are. 
to ton, conpbd to the tubal* mandrel 58 by clonal mrons well- 

known in the art such as threaded sleeves (not shown herein). The mnet tone or 

,^44 Tiein K xtobe52ac« B »cco 1 «nnrtmembncforfo.i.^ 
it The end sleeve 44 not coupled to the sealing section operates in a sliding 
« Itf ton S mp relative to foe tubular mmdrel St » should be umtaaood <h« the 
band 60, m foe anchoring element eecfom 42, is provided roth* foe rib, 

M 62a«^«»«n^^"^ i ^ te ^^ C * a, ^■ bfi, * 
d K W60.cv«od^e^whl 1 *e<^waUS4.«doo t peovidea 

pressure Mai since its main fimcdon is to' create a pathway (beweoi foe libs 621 for 
te raping fluids m foe annutas 65 ben«cn the kWk tool and n* casing wall 
54. The stiifiner rings. 60 typically range in mrafow ftom aero to tan, depending on 

25 the size of the packer. 

It shouldbeundemood that the pre toed emb<>^ 

pxogressively inflate, fir* f^tom^m^* 

This provides an important advantage in that fluid will not be trapped between the 
30 two sections in the annnlus 65 near the mechanical link 44 dnring the inflation 
operation. Fluid trapping is further prevented because the anchoring section 42 , with 
its exposed ribs 62, creates a * w* & * ~* 

passageways between the ribs 62. 

The elements 40,42 may be inflated in a conventional manner. The inflating 

35 medium 56 is injected through a .^^-^^^^^^^ 
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kg**, demon. 40.42. tte inflation medium 56 should enter the port 50. 
-tab* a to top «d of to pdm. and inflate &" * rcfenWy te 

progressively inflates the sccrajd componrait ^wefisrably the anchoring element 42) of 
ft. Ml m to preftned ernbodimrm. tee are multiple porte or p-bways 50 
-^fc^**—**-** 0 - Tie inftenon fluid 56 enter 
««« pom 50 »d simutaneously inflate 4* demon* 40.42 mlative ,. each .tor. 
However to inflatd* suctions 40/2 can function Wepadentty of eadi ote. 
Tbcy can. however, be inflated under a single unitary operation. The inflation 

, ^^flowp^S^tob^^in.^coltenp-intotion 

mo<1 c ^^^.toinfl^n^P"^^-^^^ 6 ™ 
(he conveyance side, such m mfldion nnxle design, (he inflation porn replaced 
* ft, ttp of to inflnlabl. tool, te, to vahe colter is pUned away from to flee or 
1 ^,nd»ndn«artocooplrfend.c«mvey m c.«nd. Thus, mflatirat will ocra* 
0 flomftevdve colter side. However it should he noted tor an unconventional 
a^rf^«dlBWw,ito^w**»^^ te,,,B ^ 

conditions and requirements. 

pUcemen. of anchor and sealing sections 42. 40 relative to the 

25 ^^tento-nvey-cud^ Ttad^topl^to^*™. 

«ft,.-^^.C-«**»^-^*""" d? "^'" 
^...fconmnra including to Ktepretoahletopbc. 
ftoamtoesmtitm 42 n« to "floating" «nd. In to preferred onbodin^ to 

^^-«.|W-^"* lUW '' ,,l,, "*" , * , ■ 

elem.nl is miteted. Thna. as inftetion occurs, to «U length of use anchoring 
eta**, 42 shormu, to compensde for the motel inflation. Ihns. to bottom end. 
tootaomg to anchoring dense* and to bottmnnos. am 5 le«c 44. sMes a. the 
Coring element is infteted and dm™ up and uWmtusly cng*^ m an anchoring 
35 relationship 63. 
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« ^riod dnc » - -to** de^ 42 (rik * « ) - — 

--ttoW ddi— **** 

inflrtion of inflaObte tools. lfaBM n t ^«^»^^^^ 
into the ioflatable tooL n.SC«6«l*- --l-«— '-T-* 

danoIt s-uo* * *= «U P-^y » . "to- — » 
cement occurs. 

M By ming a «ta«d elemat desigo of t*= prefab ariutoatf. l*, *o 

«*« od storing da** «** - oed"^ "» n 

. ^ mi «h<»* m » Uto«* M -to — - « -* 

30 savings for the operator. 



35 
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existing downhole equipment Such a limitation is overcome by the present invention 
and is directed at overturning tins limitation The present invention anticipates a 
relatively small OD operation and therefore is capable of being lowered under such 
conditions to the appropriate location in the cased wellbore. Once correctly located, 
the hnlatable tool rnay be inflated i^ 

c^ing wan. Such inflation is arxomplished as previously discussed herein. Inflation 
media may vary, depending on me anticipated use, b* ^ 

present invention to be a phase changing fluid which is scttable and may incur slight 
shrinkage 

The foregoing disclosure and description of the invention axe illustrative and 
15 explanatory thereofcand various changes* tie shaped 

the details of the illustrated construction, may be made without departing ftom the 
spirit of the invention, from the spirit of the invention. 
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5 CT.ATMS 

1. A downhole inflatable packer for sealing against a cased or uncased 
wellbore wall, comprising: 
abody, 

a movable sealing section, inflatably operable between a run-in 
10 position and a set position where it sealingly contacts the wall; 

at least one movable anchor section inflatably operable between a run- 
in and a set position where it contacts the wall to support said body, and 

said sealing section is spaced apart fiom said anchor section. 

15 2. The packer of claim 1, wherein: 

said sealing section comprises a first rrsihent element; 

said anchor section comprises a second resilient element; and 

said first resilient element being thicker than said second resflient 

element. 

20 

3. The packer of claim 2, wherein: 

said first resilient element conmrises ribs winch axe located adjacent to 
at least one of opposed ends aid do not extend 



25 



30 



4. The packer of claim 3, wherein: 

said second resilient dement connmses conlmuoiis rite 
a majority of the distance fiom end to end. 

5. The packer of claim 4, wherein: 

said second resilient element further conrprises at least one band 

mounted over said ribs. 



6. The packer of claim 5, wherein: 

said resilient elements when inflated define a cavity between said body 

35 and the wall, wimsaidribsallowh^ 
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7. The packer of claim 6, wherein: 

said first resilient element inflates before said second resilient element 

8. The packer of claim 2, wherein: 

l0 said first resilient element is of sufficient thickness to retain sealing 

contact with the wall if an inflation medium experiences shrinkage as it sets. 

9. The packer of claim 3, wherein: 

said first resilient element comprises an outer surface which contacts 
15 the wall and said ribs are disposed beneath said outer surface so that they do not 
contact the wall in said set position. 

10. The packer of claim 4, wherein: 

said ribs in said second resilient element extend from end to end 
20 thereof and are exposed for contact whn the wafl in said set position. 

11. The packer of claim 4, further comprising: 

a sleeve on said body between said first and second resilient elements; 

and 

25 said ribs on said first and second resilient elements connected adjacent 

opposite ends of said sleeve. 

12. The packer of claim 11, wherein: 

said sleeve is movable with a respect to said body. 

30 

13. The packer of claim 12, wherein: 

said body comprises at least one port to facilitate inflation of said 

resilient elements. 
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c 14 ^packer of claim 13, wherein: 

said first rcsflienl element is located closest to said upper end. 



10 15. A method of sealing a cased borehole, compnsmg: 

eiementfbrsealn^^ 

running in said body into position; and 

inflating both dements. 

16. The method of claim 15, former comprising: 
using aninflatmgmatcaialthat shtinkswheni 

n The method of claim W, forthe* comprising: 
p^vidingagre^ 

compared to said element for anchoring; and 

^samgreatalhickncssforcoin^ 
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18 The method of claim 17, fortherconmrising: 
M ' remibnnngsamelementfmanc^ 

a majority of its length; and 

cased borehole. 

30 19 The method of claim 18, further comprising: 

providing ribs on said element for sealing which, extend from at least 



one 



cod and short of the midpoint of said element for sealing. 
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20. The method of claim 19, father comp rising : 

embedding said ribs on said element for scaling while extending them 
fiom each end to leave a large central section thereof without ribs. 
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